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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.1 14. Applicant's submission filed on 13 
January 2009 has been entered. 

Claim Objections 

2. Claim 18 is objected to because of the following informalities: 

Claim 1 8 line 1 should be changed as follows: . . . d e mu li p le x i ng demultiplexing 
apparatus... 

Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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4. Claims 1-3, 5-7, 9, 11-15 and 17-19 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Applicant Admitted Prior Art ("AAPA") (specification fig. 15 and 
page 1 , line 1 7 to page 5, line 2 and page 9, lines 9-1 8) in view of Kajiya et al. ("Kajiya") 
(US Patent No. 7092643), and further in view of Mikkelsen et al. ("Mikkelsen") (320- 
Gb/s single-channel pseudolinear transmission over 200 km of nonzero-dispersion fiber, 
Mikkelsen et al.; Photonics Technology Letters, IEEE; Volume 12, Issue 10, Oct. 2000, 
pages 1400-1402), and further in view Griffin (US Patent Application Publication No. 
2004/0081470). 

Regarding claims 1,18 and 19, AAPA discloses a separating/demultiplexing 
apparatus for time division multiplexed signal light, which is input with time division 
multiplexed (TDM) signal light obtained by multiplexing a plurality of signal lights on a 
time axis (fig. 15 with the TDM signal light input and page 3 lines 22-23), and guides 
said time division multiplexed signal light, respectively, to a first optical gate section in 
which the transmittance thereof is periodically changed in accordance with a repetition 
frequency of "n" times a bit rate of a said signal light of said plurality of signal lights (fig. 
15, element 101 and page 3, line 33 to page 4, line 4, for n = 2, where the signal light is 
10 Gbps, creating a 10 GHz receiver signal synchronous with the signal light, and 
where the transmittance of the first optical gate is changed at 20 GHz), and to a second 
optical gate section connected in series to said first optical gate section, in which the 
transmittance thereof is periodically changed in accordance with a repetition frequency 
equal to the bit rate of said signal light of the plurality of signal lights (fig. 15, element 
102 and page 4, lines 4-9, where the transmittance of the second optical is changed at 
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10 GHz synchronous with the signal light), to separate at least one signal light included 
in said time division multiplexed signal light on the time axis (page 3, lines 22-31), 
wherein said first optical gate section comprises: a first optical gate in which an optical 
transmission characteristic thereof with respect to a drive voltage is periodically 
changed (fig. 15, element 101 and page 3, line 33 to page 4, line 4), and a first drive 
circuit that supplies to said first optical gate a drive signal having a repetition frequency 
twice the bit rate of said signal light of the plurality of signal lights (fig. 1 5, elements 1 08, 
105 and 106 and page 4, lines 4-9), and having the voltage magnitude corresponding to 
a voltage difference in 1/2 period in the periodic optical transmission characteristic of 
said first optical gate (page 3 line 33 to page 4 line 4, where the voltage magnitude 
corresponds to no transmittance at the minimum point and full transmittance at the 
maximum point, or vice versa, each voltage magnitude transition thus corresponding to 
a voltage difference in 1/2 period of the transmissions characteristic of the first optical 
gate - where a full period of the transmission characteristic of the first optical gate 
would be from no transmittance to full transmittance back to no transmittance, or full 
transmittance to no transmittance back to full transmittance); and wherein said second 
optical gate section comprises a second optical gate in which an optical transmission 
characteristic thereof with respect to a drive voltage is periodically changed, and a 
second drive circuit that supplies to said second optical gate a drive signal having a 
repetition frequency equal to the bit rate of said signal light of the plurality of signal lights 
(AAPA: fig. 15, element 102 and page 4, lines 4-9). AAPA discloses EA optical 
modulators for TDM separating/demultiplexing where each EA optical modulator is used 
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as an on/off gate (page 3, lines 1 5-31 ), but does not disclose that the drive signal to the 
first modulator has a frequency equal to that of the bit rate of the signal light and having 
the voltage magnitude corresponding to a voltage difference in an n/2 period in the 
periodic optical transmission characteristic of said first optical gate. Kajiya discloses an 
MZ optical modulator used as an on/off gate, and where the output signal frequency of 
the modulator is twice the driving signal input frequency when the modulation factor is 
doubled from tt to 2tt, resulting in a 2Vtt driving voltage, and where the doubled 
modulation factor results in a drive signal voltage magnitude corresponding to a voltage 
difference in an n/2 period in the periodic optical transmission characteristic (page 1, 
lines 18-65, where n equals 2, corresponding to twice the bit rate of the signal light, and 
thus "n/2 period" equals one period; the doubled modulation factor means that the 
resulting voltage magnitude corresponds to one full period of the transmission 
characteristic of the MZ modulator ~ from no transmittance to full transmittance back to 
no transmittance, or vice versa - which is how a 10 GHz drive signal can produce a 20 
GHz modulation). It would have been obvious to one of ordinary skill in the art at the 
time of the invention to use an MZ optical modulator in place of the first EA modulator of 
AAPA, removing the frequency doubler of AAPA, and doubling the modulation factor of 
the drive signal to the resulting MZ optical modulator, to provide the benefit of producing 
the doubled transmittance frequency for the first modulator using the existing bit rate of 
the received signal light and using less circuitry; namely, without requiring the frequency 
doubler element. 
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Also, the combination of AAPA and Kajiya does not disclose that the 
transmittance of the first optical gate is periodically changed in accordance with a 
repetition frequency of greater than 2 times the bit rate of the signal light. However, 
Mikkelsen discloses TDM demultiplexing generally similar to that of AAPA, but for a 320 
Gbps signal instead of 160 Gbps signal, where the transmittance of the first optical gate 
is periodically changed in accordance with a repetition frequency 4 times the bit rate of 
one of the signal lights of the TDM signal, i.e. where "n" = 4 (fig. 1 and page 1401, the 
paragraph spanning cols. 1 and 2). Further, Griffin discloses a general fact about MZ 
optical intensity modulators; namely, that they have an optical transmission versus drive 
voltage characteristic which is cyclic and is generally raised cosine in nature, where the 
half period of the MZ modulator characteristic, which is measured in terms of a drive 
voltage, is defined as V p (paragraph 0032). Based on Griffin, one of ordinary skill in the 
art would have recognized that the doubled modulation factor of the drive signal of the 
MZ modulator of the combination corresponds to the inherent cyclic, raised cosine drive 
voltage characteristic of that MZ modulator. And further in light of the Mikkelsen 
teaching, of a transmittance frequency 4 times the bit rate of one of the signal lights of a 
320 Gbps TDM signal, it would have been obvious to one of ordinary skill in the art at 
the time of the invention to modify the doubled modulation factor drive voltage of the MZ 
modulator of the combination which results in a 2Vtt drive voltage to be a quadrupled 
modulation factor drive voltage (i.e. 4Vtt drive voltage), increasing the transmittance 
frequency of the MZ modulator of the combination further to provide the benefit of a 
TDM demultiplexer than can demultiplex a 320 Gbps TDM signal. 
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Regarding claim 2, the combination of AAPA, Kajiya, Mikkelsen and Griffin 
discloses a separating apparatus according to claim 1 , wherein said first optical gate is 
a Mach-Zehnder optical modulator (Kajiya: page 1, lines 18-65 as applicable in the 
combination). 

Regarding claim 3, the combination of AAPA, Kajiya, Mikkelsen and Griffin 
discloses a separating apparatus according to claim 2, wherein said Mach-Zehnder 
optical modulator is constructed using a substrate made of lithium niobate (Kajiya: col. 
1, lines 28-36, as applicable in the combination). 

Regarding claim 5, the combination of AAPA, Kajiya, Mikkelsen and Griffin 
discloses a separating apparatus according to claim 2. The combination as described 
for claims 1 and 2 does not disclose that said Mach-Zehnder optical modulator is 
constructed using a material which enables a polarization independent operation. 
However, AAPA discloses that polarization independent InP MZ modulators are 
conventional (AAPA: page 9, lines 9-18). It would have been obvious to one of ordinary 
skill in the art at the time of the invention to use an InP MZ modulator for the modulator 
of the combination, to provide the benefit of polarization independent modulation. 

Regarding claim 6, the combination of AAPA, Kajiya, Mikkelsen and Griffin 
discloses a separating apparatus according to claim 5, wherein said Mach-Zehnder 
optical modulator is constructed using a substrate made of indium phosphorus (AAPA: 
page 9, lines 9-18 as applicable in the combination). 

Regarding claim 7, the combination of AAPA, Kajiya, Mikkelsen and Griffin 
discloses a separating apparatus according to claim 1 , wherein said first drive circuit 
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generates a drive signal to be supplied to said first optical gate, by adjusting a phase 
and voltage magnitude of an electric clock having a repetition frequency equal to the bit 
rate of said signal light of the plurality of signal lights extracted based on the signal light 
of the plurality of signal lights having passed through said first and second optical gate 
sections (AAPA: fig. 15, elements 108 and 106 and bias circuit and page 3, line 33 to 
page 4, line 22, and Kajiya page 1, lines 18-65 and Mikkelsen: fig. 1 and page 1401, the 
paragraph spanning cols. 1 and 2 and Griffin: paragraph 0032, as applicable in the 
combination). 

Regarding claim 9, the combination of AAPA, Kajiya, Mikkelsen and Griffin 
discloses a separating apparatus according to claim 1, wherein said second optical gate 
is an electro-absorption type optical gate (AAPA: fig. 15 and page 4, lines 4-9). 

Regarding claim 1 1 , the combination of AAPA, Kajiya, Mikkelsen and Griffin 
discloses a separating apparatus according to claim 1 , wherein said second drive circuit 
generates a drive signal to be supplied to said second optical gate, by adjusting a phase 
and voltage magnitude of an electric clock having a repetition frequency equal to the bit 
rate of said signal light of the plurality of signal lights extracted based on the signal light 
of the plurality of signal lights having passed through said first and second optical gate 
sections (AAPA: fig. 15 elements 108 and 107 and col. 3, lines 4-9). 

Regarding claim 12, AAPA discloses an optical receiving apparatus, which is 
input with time division multiplexed signal light obtained by multiplexing a plurality of 
signal lights on a time axis (fig. 15 with the TDM signal light input and page 3 lines 22- 
23), and comprises: a clock extracting unit extracting a clock having a repetition 
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frequency equal to a bit rate of said signal light of the plurality of signal lights, based on 
said time division multiplexed signal light (fig. 15, element 100A and page 3, lines 22- 
31); and a signal light receiving unit separating said respective signal light included in 
said time division multiplexed signal light on the time axis to perform reception 
processing, wherein at least one of said clock extracting unit and said signal light 
receiving unit includes a separating apparatus for time division multiplexed signal light 
according to claim 1 (fig. 15 and page 3, line 15 to page 4, line 22), except that AAPA 
discloses EA optical modulator on/off gates for TDM separating/demultiplexing (page 3, 
lines 1 5-31 ), and does not disclose that the drive signal to the first modulator has a 
frequency equal to that of the bit rate of the signal light and having the voltage 
magnitude corresponding to a voltage difference in an n/2 period in the periodic optical 
transmission characteristic of said first optical gate. However, Kajiya discloses an MZ 
optical modulator used as an on/off gate, and where the output signal frequency of the 
modulator is twice the driving signal input frequency when the modulation factor is 
doubled, and where the doubled modulation factor results in a drive signal voltage 
magnitude corresponding to a voltage difference in an n/2 period in the periodic optical 
transmission characteristic (page 1 , lines 18-65, where n equals 2, corresponding to 
twice the bit rate of the signal light, and thus "n/2 period" equals one period; the doubled 
modulation factor means that the resulting voltage magnitude corresponds to one full 
period of the transmission characteristic of the MZ modulator - from no transmittance to 
full transmittance back to no transmittance, or vice versa - which is how a 1 0 GHz drive 
signal can produce a 20 GHz modulation). It would have been obvious to one of 
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ordinary skill in the art at the time of the invention to use an MZ optical modulator in 
place of the first EA modulator of AAPA, removing the frequency doubler of AAPA, and 
doubling the modulation factor of the drive signal to the resulting MZ optical modulator, 
to provide the benefit of producing the doubled transmittance frequency for the first 
modulator using the existing bit rate of the received signal light and using less circuitry; 
namely, without requiring the frequency doubler element. 

Also, the combination of AAPA and Kajiya does not disclose that the 
transmittance of the first optical gate is periodically changed in accordance with a 
repetition frequency of greater than 2 times the bit rate of the signal light. However, 
Mikkelsen discloses TDM demultiplexing generally similar to that of AAPA, but for a 320 
Gbps signal instead of 160 Gbps signal, where the transmittance of the first optical gate 
is periodically changed in accordance with a repetition frequency 4 times the bit rate of 
one of the signal lights of the TDM signal, i.e. where "n" = 4 (fig. 1 and page 1401, the 
paragraph spanning cols. 1 and 2). Further, Griffin discloses a general fact about MZ 
optical intensity modulators; namely, that they have an optical transmission versus drive 
voltage characteristic which is cyclic and is generally raised cosine in nature, where the 
half period of the MZ modulator characteristic, which is measured in terms of a drive 
voltage, is defined as V p (paragraph 0032). Based on Griffin, one of ordinary skill in the 
art would have recognized that the doubled modulation factor of the drive signal of the 
MZ modulator of the combination corresponds to the inherent cyclic, raised cosine drive 
voltage characteristic of that MZ modulator. And further in light of the Mikkelsen 
teaching, of a transmittance frequency 4 times the bit rate of one of the signal lights of a 
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320 Gbps TDM signal, it would have been obvious to one of ordinary skill in the art at 
the time of the invention to modify the doubled modulation factor drive voltage of the MZ 
modulator of the combination to be a quadrupled modulation factor drive voltage, 
increasing the transmittance frequency of the MZ modulator of the combination further 
to provide the benefit of a TDM demultiplexer than can demultiplex a 320 Gbps TDM 
signal. 

Regarding claim 13, the combination of AAPA, Kajiya, Mikkelsen and Griffin 
discloses an optical receiving apparatus according to claim 12, wherein said clock 
extracting unit and said signal light receiving unit are respectively provided for each of 
said plurality of signal lights included in said time division multiplexed signal light 
(AAPA: page 3, lines 15-31). 

Regarding claim 14, the combination of AAPA, Kajiya, Mikkelsen and Griffin 
discloses an optical receiving apparatus according to claim 12, wherein said clock 
extracting unit is shared with two or more signal lights included in said time division 
multiplexed signal light (AAPA: fig. 15, element "10Ghz electric clock"). 

Regarding claim 15, the combination of AAPA, Kajiya, Mikkelsen and Griffin 
discloses an optical transmission system, wherein time division multiplexed signal light 
obtained by multiplexing a plurality of signal lights on a time axis is transmitted from an 
optical transmission apparatus to an optical transmission line, and said time division 
multiplexed signal light transmitted via said optical transmission line is received by the 
optical receiving apparatus recited in claim 12 (AAPA: fig. 15 and page 3 line 22 to page 
4, line 9). 
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5. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over AAPA 
(specification fig. 15 and page 1, line 17 to page 5, line 2 and page 9, lines 9-18) in view 
of Kajiya (US Patent No. 7092643), and further in view of Mikkelsen (320-Gb/s single- 
channel pseudolinear transmission over 200 km of nonzero-dispersion fiber, Mikkelsen 
et al.; Photonics Technology Letters, IEEE; Volume 12, Issue 10, Oct. 2000, pages 
1400-1402), and further in view Griffin (US Patent Application Publication No. 
2004/0081470) as applied to claims 1-3, 5-9, 11-15 and 17 above, and further in view of 
Way (US Patent Application Publication No. 2002/0135838). 

Regarding claim 4, the combination of AAPA, Kajiya, Mikkelsen and Griffin 
discloses a separating apparatus according to claim 3, but does not disclose a 
polarization control section that controls a polarization state of the time division 
multiplexed signal light input to said Mach-Zehnder optical modulator, to be constant. 
Way discloses a polarization controller used to control polarization of a signal entering 
an MZ modulator (fig. 1, elements 118 and 120 and paragraph 0021). It would have 
been obvious to one of ordinary skill in the art at the time of the invention to use a 
polarization controller with the MZ modulator of the combination, to provide the benefit 
of controlling polarization of the signals entering the polarization dependent MZ 
modulator, as taught by Way. 

6. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over AAPA 
(specification fig. 15 and page 1, line 17 to page 5, line 2 and page 9, lines 9-18) in view 
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of Kajiya (US Patent No. 7092643), and further in view of Mikkelsen {320-Gb/s single- 
channel pseudolinear transmission over 200 km of nonzero-dispersion fiber, Mikkelsen 
et al.; Photonics Technology Letters, IEEE; Volume 12, Issue 10, Oct. 2000, pages 
1400-1402), and further in view Griffin (US Patent Application Publication No. 
2004/0081470) as applied to claims 1-3, 5-9, 11-15 and 17 above, and further in view of 
Kartalopoulos (Kartalopoulos. Introduction to DWDM Technology: Data in a Rainbow. 
NJ, IEEE Press, 2000, page 109). 

Regarding claim 10, the combination of AAPA, Kajiya, Mikkelsen and Griffin 
discloses a separating apparatus according to claim 1, wherein said second optical gate 
is an EA optical modulator, and said second drive circuit supplies to said second optical 
gate a drive signal having the voltage magnitude corresponding to a voltage difference 
of a 1/2 period in the periodic optical transmission characteristic of said second optical 
gate (AAPA: fig. 15, and col. 4, lines 4-9). The combination as described for claim 8 
does not disclose that said second optical gate is a Mach-Zehnder optical modulator. 
Kartalopoulos discloses optical modulators for on/off signaling, including MZ and EA 
optical modulators (page 109). It would have been obvious to one of ordinary skill in the 
art at the time of the invention to use an MZ modulator as an engineering design choice 
in implementing the second on/off modulator already disclosed by AAPA. Considering 
the disclosure of Kartalopoulos, it's clear that the type of optical modulator claimed for 
the second modulator merely amounts to the selection of expedients known as design 
choices to one of ordinary skill in the art. 
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Allowable Subject Matter 

7. Claim 16 is objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

Response to Arguments 

8. Applicant's arguments filed 13 January 2009 have been fully considered but they 
are not persuasive. 

In the Remarks page 7 lines 18-22, Applicant argues that even if the Mikkelsen 
configuration was applied to AAPA, the use of the frequency doubler of AAPA would be 
indispensable. This argument is not persuasive. It does address the substance of the 
obviousness rationales of the combination of AAPA, Kajiya, Mikkelsen and Griffin. In 
the rejections, AAPA is modified based on the various teachings cited from the other 
reference, but it does not involve applying the Mikkelsen configuration to AAPA. 
Further, the frequency doubler element of AAPA is advantageously removed after 
combination with Kajiya, as described in the corresponding rationale; even so, the 
modulation factor is ultimately quadrupled after further combination with Mikkelsen and 
Griffin. 

9. The claims of this application, for which a request for continued examination 
(RCE) has been filed, are finally rejected in this action which is immediately subsequent 
to the filing of the RCE (with a submission and fee under 37 CFR 1.114) because all the 
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claims in the application after the entry of the submission under 37 CFR 1.114 (A) are 
drawn to the same invention claimed in the application prior to the entry of the 
submission under 37 CFR 1 .114, and (B) would have been properly finally rejected on 
the grounds and art of record in the next Office action if they had been entered in the 
application prior to the filing of the RCE under 37 CFR 1 .1 14. Accordingly, THIS 
ACTION IS MADE FINAL even though it is a first action after the filing of the RCE. See 
MPEP § 706.07(b). Applicant is reminded of the extension of time policy as set forth in 
37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no, however, event will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Conclusion 

1 0. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to NATHAN M. CURS whose telephone number is 
(571)272-3028. The examiner can normally be reached on 9:00-5:30. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jason Chan can be reached on (571) 272-3022. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/NATHAN M CURS/ 

Examiner, Art Unit 2613 



